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?ATENT @FFE@E

EDWARD E. WRIGH‘.’_‘, OF T‘ETRGIT, MTCFIGAN

CABLE EQUALIZER..

Apphcatlon ‘Ailed I‘ebruary 28, 1“21

U To all whom i may concern:

" vented a certain new and meful Improve-,

1

Be it known that I, Epwaro E. WarigHT,
a citizen of the United States, residing at
645 Calvert Avenue, Detroit, in the county
of Wayne and State of 1} Mlchwan have in-

ment in Cable unahzers of which the fol-
lowing is a specification. -
Vv invention relates:to equahzers for ele-
vators, and an object ‘of the invention is

“ to provide means for equalizing the tension

on the various.ropes even though they be
of considerable number. Anothel object is
to provide an equalizer so constructed that
the adjacent rope ends may be spaced close-
ly together. The overhead sheaves of rope

suspended - elevators mormally ‘have their

grooves located close together, and it is evi-
dent that if the rope ends at the suspended

) car are widely spread:they will not run

true but- will press with greater -force
against one side of the groove, and hence,
will be subjected to excessive wear and will
produce an- excessive amount of friction.
As the result of my invention the ropes may

be spaced so closely together that they will-

lie practically, if not actu'llly, in the planes
of the respective grooves.

I accomplish my objects by the- mecha-‘
30 nism illustrated in the ‘mcompanymo draw-

ngs in which—

I‘wure 1'is a'side elevation of the chlef,

: or)emtma parts of the equalizer, the view

40

bemcr taken on ‘the line 1—1, Flgure 2
I’wure 2 is-a plan Set’tlon on’ the hne
2—2, T igure 1.

qure 3
omeratmOr parts, the view" “being’ taken just

inside of the I-beam which in the present

design forms ome of the supDortlng beams
of the car.

Figure 4 is a sectional elevation on the
Iine 4—4 Figure 1.

w

Figure 5

Flrrure 6 is a perspectlve view of one

of the groups of bell cranks and their con-

necting links and levers.

Like numerals denote hke parts thruout’

the several views.

The beam which supports the elevator car -
may be varied in desmn, but in the present

case consists of two parallel I-beams 1
spaced a short distance apart to partially

“enclose the equalizing mechanisms between

them. Beneath thése beams are fastened

18 a side elevahon of the chlef‘

1s a gectional detail on the -line -
.55, T igure 6.

Senal Wo. 448 675

brackets 2 throuorh whlch pass- heavy bolts o

3 designed-to carry the weight of ‘the:car.

Said bolts pass through two. _pairs of strap L

plates 4, the plates of each pair being spaced

60 -

‘apart and fastened to a-flat bar 6 located .

between them, «as best shown in Figures 2

and 4.

The parts 4, 6 are fastened tocrether E
by rivets-8 or other ‘appropriate ' means
shown in Figures 1 and 3. The planes of

65 -

the bars 6 are vertical, and the:-bars extend -
for a considerable distance horizontally in -

both directions from-the straps 4, At their-

ends are fastened heavy pins 10 which ex:

tend from one beam to the other and form’

™ -

fulerums for levers 12 which for identifica- - .

tion may be referred to as the “ primary

levers ”.  These will be again- referred to.

Near the upper end of each pair of straps . ©
75
There are thus .. -
these" levers. which are arranged -

4 is a heavy pin 14 which forms a fulecrum
for 'xn 050111'1‘5111(? lever 15.
wo - of

parallel-'to ﬂaﬂn other at opposite s1des of

the device. - Two fulerum  shafts 16 “are
mounted in the levers 15; on opposite sides

80

of ‘the fulcrum 14, these shafts extending .-

from one lever to the other and forming

fulerums for the bell cranks 18, 19, 20.

Said bell cranks are in the form of plates

arranged vertically, in pairs, the plates of

-4 pair being separated by spacers 22 ‘best’
Each pair of -

shown in Figures 1 and 2
plates constltutmo the respectlve bell
ranks has mounted in it, -approximately on

’a level with the fulcrum shaft 16, a pin 9
24 which forms a pivetal- connectlon to an
eye bar 26. These bars are arranged verti-
cally with their eyes: at ‘the upper end for

receiving shackle bolts 28 by which they
are plvotally connected to rope sockets 30.

85
90 .

95

These rope sockets or shackles or beckets -
may assume. différent. forms; the. essential.

idea. being that they are fastened to the re-.

spective Topes at one end and to the bell

cranks 4t the other end, and it-is.in thlsi

sense that I employ the.t Lnrm ‘ rope sockets ”

in’the append d claims,

100

At the lower end of the. bell cranks areb -
pins 32 which form pivotal connecmons for -

links 38, 84, 85. .The link 33 is connected

.10 ‘the uppcr end of the. pllmary lever 12
The link 34 is connected by

by a pin 36.

105

a pin 37 to the upper end of a secondary

lever 38.
pin 40 to the lower end of lever 38.

The link 35 is connected b}]; a.

e-
tween its ends lever 38 is connected by a-
pin 41-toa link 42. This link is connected "

110
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15
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by a pin 44 to the lower end of the primary
lever 12. These connections are well shown
in Figures 1 and 6. As shown, the bell
cranks and their connecting links and levers
are duplicated on opposite sides of the shaft
14 and therefore are balanced as one group
against the other. In other words, there
are two groups of bell cranks 18, 19, 20 and
one group is pivotally connected to one end
of the levers 15 and the other group is piv-
otally connected to the opposite-end of said
levers, and hence there ig an. equalizing- or

balancing effect as between the two groups.

As the plates which form the bell cranks
are arranged vertically, they can be and
are placed closely together, thus making it
possible to bring the rope sockets closer to-
gether so that the ropes may come in the

. plane ot their respective grooves in the over-
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-expedient, viz.:

head sheave. In.cther words, the planes of
the eye bars 26 are spaced closer together,
two bars to a plane, as best shown in Figure
2. Furthermore the eye bars when viewed
in plan, as in Figure 2, are arranged in
echelon,. or offset relation, the result being
that the centers of the rope sockets are off-
set from each . other and hence may be
brought closer together than if they were
arranged in straight longitudinal and trans-
verse rows; for it will be understood that the
diameter of a rope socket is necessarily con-
siderably greater than the diameter of ifs
rope andthesocketswonldinterferewitheach
other if arranged closely in rows at right
angles to each other. This oblique or stag-
gered arrangement -0f the eye bars, rope
sockets and ropes is made possible by a novel
The making of the bell
cranks.in graded lengths. To illustrate, the
arms of the bell crank arm 20 are longer
than those of the bell crank 19, and the arms
of the bell crank 19 are longer than those of
the bell crank 18. Furthermore, the bell
crank 18, whose arms are shortest, lies in
the same plane as the bell crank 20 whose
arms are longest, while the center bell cranks
19 which lie between the two outer ones, are
of equal length.  To still further reduce the

horizontal area occupied by the group of

rope sockets, it is desirable that the eye

bars of scme of them be longer than the eve

bars of the others, as best illustrated in

. Figures 1 and 4. Thus in the construction

shown the eye bars are-of different lengths
thus bringing the sockets at different eleva-
tions; and the bell cranks are of different
lengths, arranged with a short crank in the
plane of a long one and vice versa.

The operation will now be readily under-
stood, Due to unequal stretching of the
ropes, or. for other causes, well known to
those familiar with this class of mechanism,
there would be a tendency for the ropes to
exert different degrees of temsion upon the
car beam in case they were all rigidly fas-

1,485,705

tened to it. With my mechanism, however,
if the tension in one rope is greater than
in another, it will tend to pull upward on
the arm of the bell crank to which it is at-
tached, and this in turh will cause such bell
crank to pull horizontally inward om the
attached link 83, 34 or 35, as the case may be.
This pull will; through the action of the
connected links and levers, be distributed
equally to the other bell cranks of the group,

70

%

thus equalizing the tension of all the ropes.
q g pes

in that group. The tension between the two
groups, as groups; that is; the tension of the
two- groups will be equalized. ‘through the
mediun of the oscillating beam 15 which is

-adapted to rotate through a limited arc:in

either direction about the fixed fulerums 14.
(Consequently the tension of all of the ropes

is equalized -and, as before stated, the rones ..
1 5 ) xr 85

themselves may be and are compactly
grouped together so that they may run.true
npon their sheaves. : ' :

Tt will be understood that, viewed in its
broadest aspect, the invention is not limited
to bell cranks specifically, for bell cranks

are simply levers of a special type having a.

work arm and a power.arm, as in other

levers, and it is not essential in the broadest.

sense

that the elements 18, 19,20 have their
work arms arranged at right angles to their
power arms as in the design illustrated: T
have therefore referred to them in some of
the appended claims breoadly as “levers”,
thus intending in such claims to include
mechanism in .which the angles between: the
work arms
degrees.

Having thus described my invention, what -

I claim-as new and desire to secure by
Letters Patent is: :
1. A rope equalizer for

of bell cranks, and a rope socket connected

to each bell crank, one of “said bell cranks:

being connected to one end of said lever and

another of said bell cranks being connected:
to the other end of said lever, said cranks
being in the form of plates arranged in par--
planes, whereby they may be.

allel vertical
closely spaced. .

2. A rope equalizer for elevators compris-:

ing a fulerum fixed to the suspended chject.

bell cranks, a primary lever pivoted on said.
, & primar ]
fulerum, a secondary lever fulerumed upon

one end of the primary lever, the other end
of the primary lever being connected to one
of the Dbell cranks and the secondary lever
being connected at its ends to others-of the
bell cranks, and means for connecting the
individnal bell cranks to the.elevator cables.

3. A rope equalizer for elevators compris-
ing a fulcrum fixed to the suspended object,;
bell cranks consisting of parallel plates aw-

ranged vertically and adapted to be indi-.

elevators compris- |
ing s fulerum fixed to the suspended object,:
a lever pivoted on said ‘fulcrum, a plurality-

80
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and power arms differ from 90
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vidually connectéd to the elevator cables, a
primary lever pivoted on said fixed fulecrum,

one end of said lever being connected to one

of said bell cranks, a secondary lever con-
nected to the other end of the primary lever
at a-point between the ends of the secondary
lever, the secondary lever being connected

. at opposite ends to two others of the bell

10

15

25

30

cranks. : : :

4. A rope equalizer for elevators compris-
ing a fuleram fixed to the suspended object,
bell cranks censisting of parallel plates ar-
ranged vertically and adapted to be. indi-
vidually connected to the elevator cables, a

primary lever pivoted on said fixed fulerum,

a link connecting one end of said lever to one-

of said bell cranks, a second link connected
to the other end of said primary lever, and a
secondary lever connected between its ends
to the second link, the secondary lever being
connected at its ends to two others of the bell
cranks. ' : . _ i

5. A rope equalizer for elevators compris-
ing a fulerum-fixed to the suspended object,

bell cranks consisting of parallel plates ar-:

ranged vertically and adapted to be indi-
vidually connected to the elevator cables, a

primary lever pivoted on said fixed fulcrum,

a link connecting one end of said lever to
one of said bell cranks, 2 second link con-
nected fo the other end of said primary le-

- ver, a secondary lever connected between its

35

40

45

50

ot
(511

G5

ends to the second link, the secondary lever
being connected at its ends to two others of
the bell cranks, and a shaft upon which all
of said bell cranks are fulerumed, said shaft
being connected to said suspended object.

- 6. A rope equalizer for elévators compris- -
ing-a _plurality of groups of vope sockets; a.
plurality of: groups of bell cranks, one for

each of sald sockets, means: for equalizing
the tension of the individual sockets on their
respective bell cranks, and means for equal-
izing ‘the tension on the: two '‘groups of
sockets. v R

- 7.-A rope-equalizer for clevators compris-
plurality.of groups of “bell cranks; one for
each of said sockets, means for equalizing
the tension of the individual sockets on their

respective. bell: cranks, an oseillating beam .

having a fulcrum shaft fastened to fhe sus-
pended object, said.beam carrying the ful-
crums of the be]l cranks on cpposite sides

of said shaft for equalizing the tension of

the two groups.

8." A rope equalizer for elevators compris- -

ing an oscillating beam pivotally fastened
to the suspended object, and two.groups of
eléments- connected to-the opposite ends of
said beam whereby the tension of said
groups is equalized, éach group of clements
comprising a fixed fulerum fastened to the
suspended object, a lever pivoted on said
fulerum, a plurality of bell cranks, and a

ing a plurality of groups-of rope.sockets, a’

8

rope socket connécted to-each bell crank, one

of said bell cranks being c¢onnected to one

end of said: lever and another of said bell
cranks being connected to the other end of
said lever,"the fulcrums of the bell cranks
being carried by said beam on opposite sides

“of the pivotal sapport thereof.

9. A rope equalizer for elevators compris-

ing an oscillating beam . pivotally- fastened

to the suspended object, and two groups of

0

75

elements ‘connected to the opposite ends of -

'said beam whereby the tension of said
groups Is equalized, each-group of elements

comprising a fixed fulerum. fastened to the
suspended object, bell cranks consisting of
parallel. plates = arranged wvertically and
adapted to be individually connected to the
clevator ropes, a primary lever pivoted on

said fixed fulerum, a link connecting one end-

of said lever to ome of said bell cranks; a
second link. connected -to the other end of

its ends to two others of the bell cranks, and
the bell cranks being pivotally supported

85

‘said primary lever, and a secondary lever .
‘connected . between its ends to the second
link, the secondary lever being connected at

90

upon the beam on opposite sides .of the sup- -

port thereof. ‘ S »
10. Equalizing mechanism for the.ropes
of elevators, said mechanism having a plu-
rality of levers arranged in close proximity
in parallel vertical planes, rope sockets at-

-tached to one end of each of said levers, and
means attached .to the other end of each of
‘100

said - levers for “interconnecting them and
equalizing the tension of the rope sockets

~upon said levers, said levers being in: the

form of vertically arranged plates and all of
them being fulcrumed about 2 common axis.

11. A-rope equalizer for elevators having
two groups of levers, each group-consisting
of a plurality of plates arranged in close
proximity in-parallel vertical planes, rope

sockets attached to the inuer end of the in--

dividual levers, and -means - attached to. the

‘outer end -of the individual.levers of each
group for interconnecting them and equaliz-

ing the tension of the rope sockets thereon,
an oscillating- beam having an axis: fixed
relatively to the suspended car, and. fulcrums

carried by said beam on oppositesides of:

96

105

110

115

said axis for pivotally supporting all-of the .

levers of a group.

12. A rope equalizer for elevators -having:
levers arranged parallel to each other and.

120

co-axial ‘and adapted to rotate in .vertical- .

planes, rope sockets pivotally connected to

the power arms of said levers, and equaliz-:
ing mechanism pivoted to:the opposite ends:

of said Jevers, the power arms of said levers

125

being graded in length to enable the rope -

sockets to. be brought into -a small space:

transverse to the planes of the levers:
13. A rope equalizer for elevators having
levers arranged parallel to each. other and

130 -



10

s
(w1

25

o
o}

407

it
1

ot

65

¢ pivot member having

" ment of .one lever to

=

adapted to rotate in vertical planes, bars

pi Tmahv qt{achﬂd to thc power arms of said
fastened to the upper

leveLs rope sockets
ends of said bars, and e(mal izing mechanism
piveted fo the o )nndue mds of said levers,
the bars being of “different engths whereby
the rope sockets come it d’ineroni, elevations;
thereby enabling them tobe hrought clo%ol 4
LoMet‘wev horizontally.

14. A rope eqaal‘uex for elevttoL
two groups of lev e”‘ the lev ers of 2
oroup being rot

ontal axis, rope,swke s connected 1o the
arms of said levers, equahmno lne('h-
connected to the other end of s

hm ne
nnf*l\,

levers, and an oscillating beam whereon Lne
WO @roups of levers are mounted, the power:

arms of the levers of a single group being
e L k| ;

a 103(: lever of one
group being arranged in the same plane and
Gpposite to th e

rroup, and vice versa. ,

15. An equalizing device for- connecting
cables and a draft head comprising groups
of peﬂ erank levers hav ving arms- o‘uenflmﬂ
toward a common centc means for connect-
ing such srms fo cables

and means for con
necting the other arms £ the levers of bo th
groups in such manner that the stresses of
the several arms are balanced: against each
other and the Qi, sses in the levers of one
group ‘opy nose the stresses in the levers of

the other group. '
16, A draft head comprising 1
spaced pivot members, a plurality of bell-
levers having arms of different

~avallel

crank
lengths extending horiZontal}y toward the
center from beth pivet members, means for
attaching a cable to each arm, and means
for- movably connecting the other arms of
said bell- clamx levers to cause an equal dis-
tribution of the Joad to the several cables.
17, A dratt head compriging fixed spaced
pivot members, a plurality of levers on each
arms which extend

toward a coiamon center and are adapte
be connected to cables, and connections he-
tween said levers arranged fo maintain
equal the temsions of the scversl mble" ‘

18. In an qu{ﬂhul"l” device, 1n combina-
tion three levers of different lengtlis mount-
ed on a fixed pivot and "d‘mtﬂa to be-con-
nected to cables, and equalizing lever con-
nections avranged to cause upward move-

other

mw f\‘Te -

ward movement of one o both of the
Jevers that the mm of the downwar
ments will be equal to the npward movement
of the first lever, S _
19: A draft head commiqino parallel piv-
ot members supported
tion, a group of levers mounted on each

=

abont a common hori-

‘.mth
_means for the pivot members carried by uhe
draft-head, a p” rality of Dbell

14 to

produce such down-'

in fixed spaced rela-.

1,465,705

pivot having cable ‘machm«r arms of dif-
ferent lenszths extending toward a common
Muer a floating membﬂr, connections. be-
-een each oroup of levers and the floating
memb er comprising links: and levers -ar-
ranged fo. transmit equal forces from each
of the several lme 's of the ﬁr1“011]9 to the
floating member
920." An e uah/mcr device for connec‘fmo'
cables and a draft head comprising groups
of bell-crank levers having arms extended
toward a common- cent:ﬂ‘, means - for con:
necting such arms to cables, means for con-

ncctmc the other arms of the levers of each’
group in-such manner that the stresses of *
the sever f,’vl arms are b“,cmcefl against each

other, and means for balancing the collec-
tive stresses in the levers of one

of: th other group.
A draft head, pr
respect to & common. ceﬁtel‘ balancing

-crank lever
having arms-of different lengths cxbenchnfr
hm‘mou‘mlv ‘toward the center from oach
pivot member, means for attaching a cable
to each arm, and means for connectmo the
Oﬂlui’ arms of the bell-crank levers to cause
n equal distribution of the load to the sev-

"\121 mbles in each group.
22. A draft hoad, pivet members spaf'ed

with respect to a common center, balancing
means for-the pivot members ¢ arried by the
draft heac;, a-group of levers on each pivot
member having arms whmh extend toward
the common center and are adapted. to-be
connﬂcteé to cables, and connections between
the levers in each ﬁroup arranged to main-

tain "queﬂ tension of the several cables. ‘

Tn an equalizing device, three levers:
erexit lengfns rmvnted on 4 common
adapwu to be connected to cables,

23.
ot dif
pivot and
and equalizing lever con 1ec+1ons arranged
to cause up ward movement of one le\/er to
produce such dowzm'ard movement of one or
hoth of the cther lev
duw’lwsrd movemeﬁt will be equal ‘to the
ap‘val I movement of the first lever.

]m‘exb arranged parallel to each’ other and

adapted to Totate in vertical planes, rope:
sockets mvm ally cd'meo*ea to the power’

arms of said lever s, and wuahzma mecha-
ni,’c:m pivoted to the opposua ends of said
levers, the power arms of said levers being
eraded in Tength to enable the rope sockets
to be brought into a small space’ trﬁnsvelse
to the planes of the leve :

In witness whereof, I have st ereuuto sub-
chmed my name.

EDWARD E. WRIGHT.

, oroup
ap;amst, the collective stregges of the’ levers_

. members spaced'

srs-that-the sum. of the -
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A rope equ wlizer for elevators having



